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£ i: ffl W t/ jSJ t/< c/ M © Fit- y(i/) . c,( ( ) i: * * UK Cj (/) * I A t ^ o 

U -U 

t •— for u,*u < u M 

u M -u, 

[0 15 4] 
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56/ 



[ftl] 

Cardinal 7 5 -f >*fliSli Os^lT® Cj (0*^©M^^ £ -5, 



Cj (/) = (i 



I/ 3 r 2 t 









2-a 


-2 + a 


a > 








2a 


-3 + « 


3 -2a 


-a 






, A = 
















-a 


0 


a 


0 








1° 


1 


0 


°J 





Cutmull-Rom*:?*^ >«P^iiCardinal^ >1f US© « = - ©##1 &H£-T- 

2 



a - 



/-1/2 3/2 -3/2 

1 -5/2 5/2 

-1/2 0 1/2 
0 1 0 



1/2 \ 
-1/2 

0 

0 



A = 



(-2ft 3 /* ^ft + ft^ft' + ft)/* -2(ft + ft 2 + ft + l)/* 2/^ 

6ft 3 /* -3(ft, + 2ft 3 +2ft 2 )/* 3(ft + 2ft 2 )/* 0 

-6ft 3 /* 6(ft 3 -ft)/* 6ft/* 0 

^2ft 3 /* (ft + 4ft 2 + ft)/* 2/* 0 / 

t-fe^o CdT*> * = ft + 2ft 3 +4ft 2 +4ft + 2-C*fe & o 8-^75^ >Ji±j£"£ft-l, 

/-2/12 6/12 -6/12 2/^ 

6/12 -12/12 6/12 0 

-6/12 12/12 6/12 0 

% 2/12 5/12 2/12 0 

tifeSo *Hil§0!T-{i0! £ l/T Outturn 1 -Rom* -f >*ifg£ffl^£c: tlz-fz 



[0 1 5 5] 
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r 



4 



for u^u <u, 



[0 15 6] 
[»3] 



[0 15 7] 

\D,_ l (U)^B t (t) l D,QJ)~B t (t) t D M (!J)~B a (t%D M (!J)~B 4 (0 for £/. stf <£/ i+1 



A(t/) = o 



otherwise 



[0 15 8] 
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[15] 



A(t/) = o 



[0 15 9] 

[me] 



y(i/) = (A(t/) D 2 (i/) ••• D„(i/)) 



= D(l/) r Y 



[0 16 0] 
W18] 

* & 5£ © t§ x y(l/) (4 £/ 2 si/ <£/„_, <DfSX' L # #> £ n i: # T- £ & ^ o 
Catmull -Rom* 7-5^ >MP^©«^r. ^©^KS 6 U 0 ,U„^ t Va o 



y(i/)-(z) 0 (t/) + A(i/) £> 2 (t/) 



[0161] 
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■ • 

[*U 9 ] 

u l ,u 2 ,...,u M 7? © HffffifiS £ y lt y2,...,yj| £ "f* o i£ it * C 
ft?> h „, y fcSB"to u, y#fcl *>tlX & t> N -?n 

Alette h^u, Yi:t5o M>Ntife4o hvut©lfi<l 

[0 16 2] 
[»7] 

'A(«.) - Av(«,)\ 

k A(««) - 

Y=(yt r i4)-'A r y 

-e-^X?>n^o Z<DMbVl1&, (i4 r A)Y = A r y \ii "5 Si JSl — " iJj ?§ a£ $r ^ 09 * H L 

MLxcDmmmxitubit. '&mKAzm*)MTrdttxxgZo ^mnxuLu^ 
miztt^x, mabxmmmxno z t&x%z> 0 m^.n, 2*^©ia§T«4{> 

ffetLu^u zn?n(DftftizttLxm>)M{sxm&mx\ztb*ftotg 

[0 16 3] 
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» ♦ 

[41. 2 0 ] 

1 ^7cffljjsScD^T(iA6(i. y(«i).y(« 2 X -.>'(«*/)*j i 5^t" £ y(i/) *^c«>S 

*3^^t;lifflt^ci:tiSt§4o «*H\ te©j&?iJP' i(i=l. .M' )©£ 
3 #^tt$g£;fcafr££ti:©P' \<D 3fi£#P'xi, P'yi, P* zi&* iztt It 1 

F cwis-r ^^^i^^u^u^d-D/ki: u £ A3 ^ t mm £ 

*i£P(U)=(Px(U), Py(U), Pz(U)) (0<=U<M-l)*^n^n©fi6^«t 

o P(Um, Mii©^U=0, 1, M- 1 -C*©P(0)©iii Pi (i=l..M)T-M££ 

$>%o Pi (i=i..M)*s^^^nnii, ^fcfc^i^Tc^ffip^^^^^^^tzjgiffl-r 

[0 16 4] 
1] 

< 2 &5til&© ^ T tt #> t mm > 

mmmzntz 2 ^©^^-gigtRtu.Gjfc^tosF^MK'g&snxi^o ft 

&7c§l&©HST l#5tlIli&<D^-tti#>£ 2£|p|£*tLTfT?3 iiT-H^ 
T-#?)o £U\ j)©±T--^;L £>ftfcffiR'(i,j) (i=l..M', j=l..N')£l 

fr£>M' i Kol^T j^|p)©II^^T{ito^ff <^ R"(i, j) (i=l..M\ 

j=i..N)£-i$i$(;fmir3o dnr-j^i^(wOi%-ctt^<DiS*s-r'etc:«e>$iiT 

HI^Cffi^iffotLJ^, r**ij (i=l..M\ j=l..n)**i6So ifcl^T- 
> j=l..»©*n*nc?* L-C i ^IqKOHftS-Ctti&^fTl^ R ij (i=l..M, 

j=i..N)£;£#>3o cn-e i £fa£o^Tfc^©$t#a8?> ?nti^. £££r 

" i j£ i ;£|q|lw}f fMj&fTlK rij ( i=l . . m, j=l..n)£;£#).5o 
[0 16 5] 

<mwm&<oMxtiLtf>tnm> 
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» * 

Ji8Bfc-r&Ji$H&K&o-Cv>So ffiJWMSkO^Ttt*fc*M*i, Rij (i=l..m 

, j=i..n) <D}[zm^&mm<v^mzjLtt&zt\z£.^xmis<D^mmmwLt 

|a]C <t 9 KfH - t^t^o j =10 <h §; {i R i, j-l =Rinh j = 

n<Dt £(iRi, j+l=R il<h#i.£ 0 
[0 16 6] 
1^2 2] 

iPtoWi.,, p s> p m , p ul ipt>m7£$ti%o p,^?>p(u) (u i <=u<u i)l )$'c 

[0 16 7] 
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^-v: 62/ 



[ft 8] 

Ui^^UST-tDS^ I ,(U){i 



[/ 3 / 2 / i)a 



/ = — , 



dP x dP z dt 



( - a 2-a -2 + a a \ 

2a -3 + fl 3- 2a -a 

-a 0 a 0 

v 0 1 0 0 



a=l/2 



_ = __ = ^_^ = _1_^ 2/ 1 0)A 
dU dt dU U M -U l dt u M -u, n 



p 



1 / V -U , u-u \ 
3( ^-) 2 2( — ) 1 OW 



p. 



p 



dP 

y 

dU 



dU 



U M -Ui\ u M -u,' y u M -u/ f 



IP \ 



f W -f4 U M -U/ ) 



P 



u i 

/, (Ef ) - jVat/ 4 +/>l/* +cU 2 +dU +edU 



J 1 

oiti^nsctc&s, cn&&M#3:fcjift?ffiSi#-r£;i tct Stan 



[0 16 8] 
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IW&fctea-fctf*"?^ iOlt^ftaitia . 
[0 16 9] 

< fc&fr h m& £ tifcmm k * * &<omm > 
k f n v o -cjgsc $ tifzmm k * £ jflL«^;«i±o^ £#5e-f <?> &3a s #s? k 4 & 0 « 

[0 17 0] 

j» * E n r tkzfrw^ * ti^tuD e zt<D sggt * if m -t & tumtf&m K&ztz 

[0171] 

(1) : ^T(±a67tffl^^^OE^H^#JL, ^th^rti<D&.ffl<7)8£MZ ; f£> 

(2) :IlHLtWI^7ci:, j^A^e>**ffili^ab*jS*q?^E'f 

(3) : ^AtfoEBjwH{:*4^EKwgtt^e), *^T?ft-r^>EF^I*IO 

ffi!iE#2 004-3020807 



Wm 2 0 0 3 —0 7 9-1 1 7 ^- v : 64/ 

... 

[0 17 2] 
[0 17 3] 

(* 6 oiajoo^sg) 

•/£lw#*K -<o^&(i®ft#L37°n-b 1 1 coy 7 h -)x7jHIt:J; «9 H^f £ 
[0 17 4] 

[0 17 5] 

*&m<o%mxi^ ikwxMommz&W)mi£ir&ti:®.&$:mz.2>ztx\ m 
z>o ^Gom^k, ^x&frtzmmm&LfzfawxM±.<7)*<Dfi:< *m*) (2mm 
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[0 17 6] 

(6. i) mmmm 



^-v: 66/ 



[fit 9] 

r£L&£S. l^^Stt© dr/dt = (dx/dt, dy/dt, dz/dt) , * £ V 
drVdt'^d'x/dt', d'y/dt J , d J z/dt J )£ &6b 2> o Cutmull-Rom^ r 7 -Y >©t§£\ 



d 2 r 

dt 2 



P 



P y>, 











P y M 


P *,i 






P 




p , M 


p ™ 


P n 


p , M 


P y M 




P 

1 zi+l 


P 

* zi+2 



A T 



A T 



(3l 2 \ 
2t 
1 

/6/\ 
2 
0 
0 



1/ <fr dM 

■ — a xo, — — 

k\ dt 2 dt 1 ) 



y 



V <u <u 

1 

[0 17 7] 

(6. 2) tt^^t-r^^-^-^x^ -zmLfzfamzMwmxittbjjm 
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• ■ 

2>£0K-f2> o Z\<7) X 9 te^i-frTJ -m$b<D— WiPenalty = f 2 i (kj/o i) 2 
<vmM<D 2mUfrh^tbl£#)X& < - t^^^o PenaltyJi^O i 9 & 
[0 17 8] 

mio] 

Penalty= f Y' P» Y 

[0 17 9] 
[^2 3] 

YiS^T(±4?)^VMt >7 , ;i/^T-<DJ^^x i) y„ z ; £«f £ &^fz ? h ;K P k tt 
J -fi&lX'. X77^> (spline) C 
-So splineH#MSTjiA&©«1^ y = A Y tl^^gS$i/h2iSi:J: t> * 

[0 18 0] 

[mil] 

Y = (A T A + Pk) 'A T y 

mLtzm 5 (ommwrn-ei*. ^<o^m^m(= 2 mmm^z <^z>io\zm. 
'h2mm*m^tzi)K f K<t *k ummw^z <Ti>mm& 

mzmfcLtztz, k> a £o%xM±<7)*&jf&LtzWi&, wmn&m* 
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• ■ 



^-v: 68/ 



[0181] 

(6. 3) XM<OJln. i gtiWfrC><DtefrmL<Dttm 

mm<v&nfr bottom L^^tzm^tt^-^M^tmA^ < u wcm^ 

h Z. t ^%>o 
[0 18 2] 

(m 7 <D&m<r>fm) 

[0 18 3] 

(7. 1) «IE1flfiL«}i;E 

[0 18 4] 
[0 18 5] 

^rftWfc&S&i: Lt, Ittl7"o-fc'7tl 114, *%0»C, jflL«S*i t jflL* 

^^i~^6 oiijpo^ig-cgjiw L^tiofftifflv^ £ £ i^oM? 
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... . * . 

ft jfiL^SIS ifiL t^® li > m 5 <7) ^ COBS i:^Ltf-^ T^il $ tL X v ^ 

[0 18 6] 
1*1*2 4] 

i#B©ISf$l5iis8±©jSe©^q iJ «Jfii^«i^±©^P i i:^g0 ij , ? i fre><Dm& 

A^©fl>s®^?&ofc^gK i ,<±, is (ommcDmmxm Ltz& *> izmmizstnz 

[0 18 7] 
[0 18 8] 

Ei2 3(3v>t, *jj§iti, -fu -y y Lfz&*&wi-z>®mm%x&z>o mmu 

i@ki)^tbhihtzh, RijtcOMOEij £^#>TfSliLT£ < 0 -Oi^^ftft 
^r^TOj KM Lt^lft^o 
[0 18 9] 
5] 

i tcigun-r^o 

[0 19 0] 
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[^2 6] 

CC^T-C^Sti 1 lsia©H*gli&T L, 2 (UB©S&13|£ t> , H 
*Si$Ptt^:T©tf-^^e>l^^f So &oTk#B©SmT-tem-k+li@©R©iia£ffl 

i&L, E^ft&R ij© 2 ^fn© afg£ D * /J\$ 'J^frofc 
[0191] 

&&£**7L*:B# *-^<7)[H'J§E*llyj(l)£EI2 4 tc^fo [bJEI^&^T, 

li R i j -5. Hl^iS^_LOli R ' j j -y j ( 1 i) -C* >9 , - £ R i j Oft t> «9 fcffi 

[0 19 2] 

(7. 2) ^?^irmr£<b#t^#--7* 

L^^Wf^^^IE^JtoWO^B^^-^llMLT, ftLftL|fl«A (1 
) & ilfA r ( 1 ) £<bK, $W£ffi§£s (1) =100X ( 1 - A ( 

1 ) /A r (1) ) £*#>£o ZtlbZr^ylkLtz— #!j£g]2 4 H^i"o 
[0193] 

mmm<7)iz*\ */mi, ^s^^^fflv^^^^-e^^o « 

[0 19 4] 
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■ • 

v >$E H K tt L T>fSBiE#JfiL^ £ & - # * 0 

[0 19 5] 

(7. 3) m^sk^mm^mvLtzum^^mm^. 

[0 19 6] 

M3£^t 9 * 9 K-r& 0 M«S-7°n-ir 1 l (i, NIB K 

<ommiimft ztix^&zt & ^ t &x # * 0 

[0 19 7] 
[0 19 8] 
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x k u Mmm z mnx zzxruzLxkm - t § £ 0 

[0 19 9] 

(a) , (b) ^f)^T^otk LT^3*ifc|EBK*tL 
[0 2 0 0] 

(S8<7)iiijo<7)^S) 

[0 2 0 1 ] 

(8. 1) fi^^iffi 

[0 2 0 2] 
[0 2 0 3] 

iMigti i(i. m&Lfzm5, 6<D&mmmxmmLfz^&zm^x 
, jkmmmz^&M#>x&<o Mmmnmzmu^mmx^^m^m^ 
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^-vl 73/ 



[0 2 0 4] 

MMWmWttZft 1 Zti!>*X'&2> (IH2 8 (a) - (c) #JRD o 
[0 2 0 5] 

w^fitv»-5it^-5 (02 8 (b) #bs) o *mn<v%m^mt)ftm 
Lt:%&mmmiki>zixtm—<Dmm*$i7F2&&ztiP'?£ > bum 

mtp<L>K%& x i K^fflbZtir^&z.b&ftWre&z (128 (c) m°) 

o ^nmm^nM^mmmi^<D^^:<Di^ 4 wf wen SriKx. 

[0 2 0 6] 

[0 2 0 7] 

(8. 2) «CT^I^/;lf#K 



M (tttliJfilfil) -C^^tLT, MPRlffiffU Curved MPRHflu Jfn.^#SIi{SU 
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* • » • * » 

mmm mm^^mmm) \m^M.mmMx^iL^M.m<^-x 

[0 2 0 8] 

W^t'Sm^W^^v^jjfll^Milift (straight view) ^JflL^DfMMft 
(perpendicular view) fiKffffi|0j±^M-f -£> ojfgtt^^o ifc, ^^T* 

[0 2 0 9] 

, ^(D^m^m-xMMm.^MMwmm^mmm^ lx&^k 

[0 2 10] 
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[0211] 

#ifc£4E2©;Etfil«\ MIPMftXfi Curved MPRllHt^^-f £ t i> iflL^ 
& (t»<7);S*l) *^KLfc^fc4RB;ir4ft£x£Lfc^£ £-e§£ £9 

[0212] 

(# 9 <D&1JU<Dfm) 

^?|a#(±®f»3S-7 0 n-t: -7-9- 1 1 (7)77 h >7X7Mt:J: H^f 
[0 2 13] 

(9. 1) hn>f ^;w^9 7*ffl^7t|&3»^JCD#tt 

fcnaog&^&a^, jfiL^s^^^SfmTi^v^fc^^o 1129 (a) 

^i±*«Ort«0 1^^|&#t^cttiqs*lfeWLr^<o^ IWJHJC0J: -5 fit 
[0 2 14] 

9 fcWttift*i&£C$-fr$:^J: 9 ICi-^tcti. @2 9 (b) ti^-fctd 
[0 2 15] 



mtE# 2004-3020807 
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« • 

■r a prisma** a ii^n^u^u^^^uo^rf^f^o 

[0 2 16] 
[^2 7] 

zib&fifamMRii (j=i..N)i:, m&z. & o x it R ,©^rsi jg-r -5 * * h ;i/ 
[0 2 1 7] 

^7 0^n^f^m^LfdraiE#ia«M^^^^f1-^^{i. 
[0 2 18] 

2oco^$P^r B 1^\^JS^<!:^>¥ft^ov^-rm0^-t^o i?\ 2o 
0^0-e*i5^^*a6, hn^r;^'7 7^ttf^ (H3 0#BS) 0 
£Mtl±2^<Dlfam<Vt~^hfrh&X&K^l i zmi>&^\*t%:2>£ ? &*<7>^T 

&£*H±3t*& A O^^ch MB <7)m^m<D 2 -D<D$km- X^^-f^t &X* 
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• •••*» 

[0 2 19] 

-T^Xtil £3I< ^LT^^fiO^ib 1 (D$IgBH4^ J: ? (Mt^o ®lx. 

k & & 0 ztih iMtAco i o m<om izttte? %> mfrzm b ^6 4- san** h * 

%^iitzz\tK^^ 0 0 3 n:^fi9i:> - tibftfcttlf htitz 1 OIBO.Sti 
[0 2 2 0] 

&£*i£E$i;£mu tW^^^iii&b^ 1 o m<vm^mznB-f 
[022 1 ] 

Ltit $ 5 (omwmmxmm i^itu * 0 a*s> 1 oieh 

^m-e^^-t -2) .£ f> ft & v >*tH5 B ±0 * £ jfl £ £ § * 0 
[0 2 2 2] 

(9. 2) *&»^JS#»ttw«t4jflLlfffi||fiE 
^LT, -eoff^^^r -r\Z&JE-f2>c\ b EI3 2 (a 



2004-3020807 
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[ 0 2 2 3] 

ri»<bji.fcaj£fc9s|WHfcflSia - \z X *) m%&mmm<0&m<0&#l£Wfim 
[0 2 2 4] 

, Sfilc^H5^^iE1-^C t^oTfgH^^o IH3 2 (b) (i^iEL^ftHSO^-C 

Aeniotu^^ji-eo'fia^^tfj^^Tio^, &ep2 tiff LoejnL^^j 

*itiPl-*i tic J; l9> HIPS: «t OiEfllH^i-i ttfX-^Zo £*U±, tfrHJHifi- 
[0 2 2 5] 

W^i^f^ttt^t:, «*o3^btotl»*^-f &fe*^<>m3f-e**o 

[0 2 2 6] 

(» 1 0 <D&m<vfm) 
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• • • • " « 

[0 2 2 7] 

*ti£ * <h £ k) £ d & jflLif os*t i:i £ hub * * m-<kl- z * ym-r z> 0 

[0 2 2 8] 

7 0 7-r-7';®MH(i, IU3 3 (a) C^fJ:?!:, IfiLfB^^c^ tLTV^ t 

KhfrK-D^xmWkirho Ei3 3 (b) i±, mm (a) i;^i-^ep^-fo]^ 

[0 2 2 9] 

v>£, [213 3 (b) ifll^BOvf ffigRti^^ ^ V H®<7)(5 

t?MHfdoTff Ift Ltv^ iwttio -60^^ [H3 4 (a) fi, EI 3 3 (a 

o, l i l^^Ti^o i o&&Lwm<o^Knmii~ffifrtixt5t)^ m 

i i &M.^m<Dx%&<D$WMziei^xffifrtix^2>o 

[0 2 3 0] 

II 3 4 (b) fi> i Oif B <^»«i:i&o t flfil 'J 7 t - v F It L 

1 1 ^Ibti^Ltv^o 
[0 2 3 1 ] 

S<bK, 03 4 (c) (i, jftL«#iH^^) (^BfrM^-eSffB^IU^LTv^ 
SrvMlteO) IH£<7)0!)£^U PI III (b) ^WB^|i(:?&otiW'j7 
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*-^7y hmi%*Vf$.Ltzi><DX"$>2> (double curved MPRtPf^) 0 I^El ( 
b) X^mUlt^-oX^^m^^L 1 It&n Is] EI ( c ) -eteffiiJUfijiffi^ttT 

[0 2 3 2 ] 

H3 4 (d) tc^-r 3^(ommmmi, ^mi£MKW3i-$-z>mm^&i j rz>m\%. 

mm (c) W3o^fp l ~p 3^iffM^^LT^L/c^<7)-e*^o IsJ 
H (d) t;&tt£Tffiin;#£-t£ii$(i, 7 7^VJIS (IWJEI (a) ) KX^M 
ffl«t;#^El-^ - <h £^1"o ^(O J: -5 l^Jill : B^-/^-Y-7 , ;ijM<7)ti(?Mrt^|p|tc 
Jgffl LTV>&$fr£KI±, ISIHI (c) Kjj^JM#S^Ki3V*-C, MIL 1 0 

^ifflv^^L i i mmM^m.<'i'Wzfxi5 «9 > i^^^i?,-e^$tL-rv^ i t 

[0 2 3 3] 

t5{?HU#:77[«]^JfllW^fflLTv^^-e^)^o TxV^&L 1 0 tm^Uh 1 1 f± 
, El 3 4 O0!Ji:|p] Cftti:jfeotv>4#, 7Vfa^& o Tv^& 7c*M;, 

±WHL 1 OfiJfiLWBOdtJ^fiJtc^oTisJ), iv^L 1 1 ii, AfB^Sil 
^l*^otv^ 0 EI3 4<DM tmC X i i:U, [WIH (c) H^-flBft (do 
uble curved MP R) ^^fiLtht^ 2^<7)|£L10, L 1 1 T^lfiLfB <DmmU 

w&xmmzmn 8 o° MtL-rv^c t^frfr&o mm (d) ^TFi-jfo/ffir® 

fc, m&b^Zm^ LTJflL^B^l 8 0° llsLTv^It^^Ltv^o c\<DX 
-v-'JSffiO^T^TjfSl^JfiLWB^ffi LTi/^i^- (®3 3 (b) 

t o t^o ^&^mfe<Dmmj)mmzttx^z>o 

[0 2 3 4] 

o -o^jsti, m.wm^wmwi%±<D&&^fa$:mmKLfzftmx$>z>o -mt 
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* • • • * , 

[0 2 3 5] 

^ipojii^fRjtc 8 *cotu^.*;* t & z t [z-tz> l 45 m<vr$mx s 

[0 2 3 6] 

z<Dt$, ei 3 7 (a) KTfs-rxo^, ihwwmmm l/z t # ja^mi^ 
t±> mm<vfaWxizmtifzi±LW%mz>z\tK%z> mom^^±^mm) 0 

Lido -OidK, CT]E#iflLWO^*|JS^^bL-r Lid tztbiz^ 
[0 2 3 7] 

do. i ) skmmm^tw.^mmm^mm^^mmn 

-7<;i®S (MlPSfl VRIHIu XtiMPRMft) ?>ft £ ^ifot^tlfl Lt^v> 
H^iS® ^TO K & & J: d ^loE L-Cf?ftlt* ^ > £#1" <b . ^t^MM 

v?m&mmmi%zft^M-f^'&zimirz> (038 (a) , (b) mm) o 

[0 2 3 8] 

o *g^^^L7t:MI^[6]0*#-t^x^. I^L^^d L^)£« id ^|£ffi 
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[0 2 3 9] 
[0 2 4 0] 

i^Tgfti:^Mx.S:i«|^o fcrtfU tfcf£## s Toriginal view 
[0 2 4 1 ] 

do. 2) mmmz ± &mfcmtf.ij& 

[0 2 4 2] 
[^2 8] 

ffl^O^ntidb/dsSfettdn/dsT-a^n-So r=dn/ds • biiKr® ©S l*l^ft^ 
[rad/cm]*^-r 0 tb £ s=0©Sip»r ® {3 T e(0)73 ©S*P# ft * i: L 

> e(0)fre>§t-o£ii(0)©#rn]©*§gf £ 0Ofct5o ® F*3^ti^ r £ fflijStc a o T 

e>fto£n(s)©;5lS)©^Jg0s{3 — gt-r-SfiT-e^-So -£©M Ad=6s - 6 (s) 
fifiipEs=oa>£>s©»r®£-C-©Mftffl$£m£2t L, M©«*P;5role(s)a> £ A 0 © 
£g©£|nle' (s)#Mft©&<^iP;6fa-efcS C i: £3i LTt>£ (03 9 (a) 
, ( b ) #$3) o 

[0 2 4 3] 
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[912 9] 

jgiSgWfBBi^ (perpendicular view) £^^-f£ 0 C © £ ^ ifil ^ # Jit Hi ^ ( 
straight view) it, jfi^KrjSSj^©*- v;W* — #Jfoff#Mffl&©«Hl|C*rjES 

[0 2 4 4] 
[^3 0] 

(10. 3 ) gjticD^i^flrJil^T"') >^Ri&/Jv£ < f -S 
iiMfti&i*^ h fre' <Dftm<Dmfr&mftmti&T [degree/cm, radian/cm] £ f 

[0 2 4 5] 

(10. 4) S*LO;*:§v> 

Zb\Z.W<r>ftm±. it^tit^ft^fSCMt^o MrtMti^ r [degree/ 
cm, radian/cm] -5 BSffi (0flxJ*9 0 degree/cm) £JLh-C&& U 
*4>i£H£]fc«#SIi«±-C, ^Jx.{i^^#ttT«^-r^-«i:^-e§^ (04 0 

[0 2 4 6] 

(* 2 (Dnmomm) 

m 4 0 ~ 5 0 £#H3 Lt, it#0«?*fM^e<7)^ 2 <7) 

[0 2 4 7] 
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^-v: 84/ 



JfiLlF#£IH& (straight view) S^iii^cSffMlif^ (perpendicular view)tcio 

[0 2 4 8] 
[0 2 4 9] 
[0 2 5 0] 

^Sl 3 »±-=E— &<7)"e, -l^liSGKiGraphical User 

Interface (GUI) SIS 1 3 At fflft^^SB 1 3B^^^tL^ 0 incil), ^ 
SI 3B(i, BtM^o-t^tl 1 JCKtttTttfT'si-^^'; 1 1AM^/: 

7 1 4 AtC «£ OMf^-T^o 
[0 2 5 1 ] 

-TtUCJtU Bftai^D^ytl 1 *±, CPU 1 1 K ^t'JUR, HT-f 
^-^^U 1 1 A&^<0^- F^i7^fi^„ CPU 1 1 lri^a&flB 

t^f 1 2 \zW^Xh^>^m.-fu V y J^^m^-f h t i>K. Z.(D*$m.-fu7 
7&[zm^^X3>k%mW.T-9*t&M'tZ>Zt{zX. 19, HI 4 1 i:^t#l<o« 
iSB^Ittl/ntytl 1 (c-^-x. & J: -9 t;^otv^ 0 
[0 2 5 2] 
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1] 

• v^ttftA^Mas 1 1 B 

• 1 i c 

• m&tt-totii® i i d 

• i&mmm® i i e 

• * hi/ - htf'J i — A#/i£g& 1 1 F 

• JfiL@#JBBi&ftj£ai 1 1 G 

• ifi^llriSH^ft^gP 1 1 H 

• WrH&g'gggB l l I 

• MK*ijB(Mft*i*iE& i i j 

• caiiEWsettWjfiff^^^^iaa i i k 

• «fffi« • mn&® i i l 

• 8****018 i i m 

• mmm*-7tti&& i i n 
■/^^'j^ a^^figas i i o 

• «f«fa«3«7cf^/aa i i p 

• y i-A^-^^^ftfiEgP 1 1 Q 
[0 2 5 3] 

-<7>9*>, v^^Jftf^A^J yaffil lBli, »f£fj&*-7tf*l 4A£^LTfi 1 

o 7t ~ * i^n±(Di^ k n t> z t*' — * &s * fi 1 d o 

[0 2 5 4] 

m^^mm^mmmmmm^ ^tzi^wn^zmm^ fix is **y ^-ah 

[0 2 5 5] 

ttz, mmmykfam&ui ids, ^v^-AWf&r'-^^jfiL^fc^o^ 
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it, Mz.l£. Marko Subasic<b<^#§ L£Xi&CTJfolF&!&{g<7&><b 3 %jtmz.mM& 
«fc V'MmMM* &W)1ti\lii1- (8Sr^t T3-D Image analysis of abdominal a 
ortic aneurysm] Medical Imaging 2001 I Image Processings Proceedings of 
SPIE vol. 4322(2001) p388-394#I»B) Srfflv^o Wltfl L7tJlil«««ti«I£#cfltaSi 

■=61) 1 lRClSt^o ±^Offtm^&<Oft^ 0 fc, glJO^&£ffiv>T& 

«£ v> 0 

[0 2 5 6] 

<7>lft m^ffit' (2. 0flx.tf, Orm Wink ffill L7t:X*KTjflLl : 3tf^t^'bH^7nfitJ 
tCjflLW^SH^^SijJfttBt" (fra^C TFast Delineation and Visualization 
of vessel in 3-D Angiography ImagesJ IEEE TRANSACTION ON MEDICAL IMAGIN 
G Vol.19 No.4 April 2000#P.S) *m^Z> £ t ifit* # & 0 fcfc. iO&lfttf) 

[0 2 5 7] 

XYU- YtfV a-A^ffi 1 lFii, 1114 2 tc^-fj; 9 ^> t'SI&C L £ig 
- * Affc£|nHt«£3£K, Atiwmfrh IT* Oft § «M®fto±^f6] fcifij < 
[0 2 5 8] 

Hf#Iii (Straight View) ffr&g&l 1GI4, X Mx- h^'Ja-Af- 
*Ki3tt&lNl>*l£^tr»fIH£ UH/-fk*a-i:U^ :04 2 (c) #bb 

[0 2 5 9] 

t^cHrMWt (Perpendicular View) ftf&U 1 1 Hii. ^ M/- h**'J 
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x.-Ar-?l<Z&tfZ>WZ:4%^mB.%:Wimi$. (Perpendicular (Ex) \*a.-b 

: ei 4 2 (c) #hs) *^-r^, 0 t < mmamm^i 1 1 o 

[0 2 6 0] 

$ KSrffi&IIgEMSB l l I ti. m 4 3 tZTFi-iu < N jfiLW#JMf£/ii:2£ffir® 
•eti. ix^^tL^z^f- yy-fi (xn/-b e^-<7)*§£- : 0 Kite t L/c 

^Jg/PerpendicularH^ -(D^ \ W&mzftv fcffil* & L < (ivoxelfft) t?Wf 
[0 2 6 1 ] 

tv»4 c * h h tfi-i±, Sfe^o«;kfS£#o»riB-e*oT ft/Hi 
«rS-6BfMtcSS5e$tL*o -<£><h§. Perpend iculartfi-T^^itxSffffi®^ 

[0 2 6 2] 

&j3, 7> h V- h kfi-O^iMigiS «£ c^Perpendicular tfi- O KfBfiSti 

v^f 78:11 iiljg4^»^(i, »;H£3I:RU m^%t<DWi&te 

[0 2 6 3] 

$ «b WfMtee^MSfP 11H4, GUIS&13A KSS!5£ Lfc^MSNtfcJB 
, fimt&MJb & v>(isoft plaqueO^) fc-^tfffif®^^ > 7°^-&^e- K& 
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i^$titv^^t'7 nit k -c , s* £ k l t hi te^ipj is «t cr^sai k 

/Perpendicularlf .x-<»M£}£i?U -eoBlf® £^8fr® £o v> 

, f?a^ii\ MM<D*mmfrb3iffim<Dj3ftiz. ^*xzM*mzfc®t) <Djjmx 

[0 2 6 4] 

ifc, tt£#«$M£iElff 1 1 Jli, 044 KjjrtJ: o m*kfaM&i$ 1 1 D 
i <7itxM®ft (Perpendicular tf^-) (D-etLf^Citi^L, tfr** 

jESP 1 1 J f±„ lfiE^^JflL^#S®ft^^it^|ffM®ft^^n^tLl~mg^^ 
[0 2 6 5] 

itram-gjtmsin nit mmvmmi&mn^TfrzmzLx^ w&mzm 

[0 2 6 6] 
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[0 2 6 7] 

ftc? », > -r t)gfiif^«^$ £ # m -r & o 

[0 2 6 8] 

Perpendicular^^- 11^ tt^«iS#^^-r*;UOaffMa<OMmA a |aj £Per 
pendicular tf j. - ^^it^^IE^^IItitfr-t TWmW b <7)®;iiAb£;£#> 

& 0 afc^imifis 1 iMii, ^tih(DmmM*m^x, m^mz, (Ab-Aa) /Ab 

X100 (%) oaii*^***, ft£k B)f®AOft/J^l (Da) <h, »N5bKi3V>T 
JtJCD-f &ffi*OS*4v>ti3p*&S (Db) (Db-Da) /Dbx 1 0 0 (%) fit 

[0 2 6 9] 

f tfi - t^^-tti^f^ J: 9 t:iif 'J 1 1 AKW£&tti2> (0 4 

8#BB) o 

[0 2 7 0] 

s^k, h>; ytmm^j&mi 1 o«^i4 szmmLxuw-tz 

[0 2 7 1 ] 
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♦ • 

xbtix^&m its, fflf®»> xtim^^) zm&Mm^fccxmmL 

[0 2 7 2] 

h >j y ^ W&YtWiM 1 1 0(±, CIO X 7 Kft-WLZtltzs*^ * Y 'J y ^-=6 

tit, CTx.Jf)tiRfi<jH*^t>*tw^9T'-">3 ^S-tffcfe^iFBfl&fcfNt-f & 
[0 2 7 3] 
[0 2 7 4] 

5e^# 3 #cxffr&Wl 1PH> * hV- h ^^-^f^£tLTv^^EH^c2tfiE■>1- 
o -<7)3^7C^^(ix t£*Jg£n<9#i§:»rW£:l3 J: WH^i^ (sKUj-- 

4 7 (a) , (b) #BS) o £*IKJ:IK 3 >kjt$tm^ *3tf * opacity!^, ® 
ife^O^M. PanningftifO— «:W*«ft3& s ff A* «t 9 fcfc*o 
[0 2 7 5] 

rot§ott*Wfffi«li, xH/-Hfi-o»f 
ffifig: (iflLW^ffl LT^£i§^(iiI1jtffiMtc&£) , Perpendicular if a 

-MfjL-fc, Perpendiculartf^-Offifffififi^^lE-r^t, ftSBffiftfcB 
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[0 2 7 6] 

, M t Perpend iculartf^-OWfllffill^jilft LTfE*?4 «fc ? K 

[0 2 7 7] 

sltuv^ (14 7 (e) mm) o $$>k, sft#oa^»ftjcjoD"c, rai 

m^^>Xd KflWtLTfc X^ (EI 4 7 (c) #hs) o ^^^^tc«t* 

9 fclSsgLT (0 4 7 (d) #hb) 0 fcfc, 2t#llIJt<7>$SB(i* hi/- h 

tfjL-^)^IEHi:»±fttM^Hffi*tcti5ei--5 «t ? KLTfc X^ a 
[0 2 7 8] 

Skfc, >f Ji-Af-^i^Min lQ(i, *K >; - A ® ft 7^'- ^ OMPR 
ft, MlP^^o^ft, XllsK'; a-Al/>^'J ^tefcfWU foitli: 
^^^ tLTi/^Perpendiculartf i-OBlfMfie^^i-^*^ 7 y ^ ^11 

Ltstf-^ £f«u zvr*** 1 1 a k# ^ 

[0 2 7 9] 

&ib\ ®f»S7°n-b 1 1 HK»tf>*L4^*'J 1 1RIJ, ^<7)"7°n-b 7-9- 
1 1 -CM3£*l&7*-* £ — B#6UH^#i-^>o er^^^'J 1 lAit GU 

ISIS 1 3 A&oWft&SflB 1 3 B-cffr£ LfcPM&r*- 9 ZW:W-rz> 0 ^rt^^e 

3 ao^ y<Dm^& x z/mi&mTFU 1 3 Bic^^tLfcHft^^^^-r^ 

[0 2 8 0] 
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[0 2 8 1 ] 

IH 5 0 i*Z7Fir £ o Mft^S^n-t >+h l l t±, rt^&iHtit^ • »*fMa 
4 4 /JfiLlf#Jil^75 (X h V— h tf J- — ) , S^ffif®^^ (Perpendicular tf a 

7 7"S4 7) cOJW^^ai-^o HlBlfef^twH, * YV- Y kf jl- is «t ^Perpend i 
cular if a. Bff® v ^ > 7T*fK 3 ^7C®ft#. 

ft y tf > ^"ON/OFF) , /<7 ;* h >; y * ^ON/OFF ■ ^9 ^ - 0 

S yf, ^ 'Ja-Af-^ ^»ft (MPR/&f£/*K 'Ja-Al/> y 'J > 

[0 2 8 2] 

[0 2 8 3] 

gl 2 J^fc^'J 1 1 RK0£*&tr (7f';7'S4 1) o 
[0 2 8 4] 

sift^S7 0 n-fe 1 Ki A -eof^aas^i iDei 1 ), 

K^#atfrH»*f'^S:ft«-r* Ut'7 7°S42) 0 
[0 2 8 5] 

®f»S7°n-b 1 Hi, -€-0^«Sl«itbfi5 1 1E^£»K »ai$tL 
[0 2 8 6] 
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f"7 YW&tf^-i? 1 3 OBf&^an 3BC^$Wo JlfW^i. * 
H'-h-fVa - Aft^tSJ 1 1 F Ifftifte «t CHI ft * M/- h 

^'Ja-Af-^«no i0^t;jC&«rL"Cjfillf#Slilfef^jSSIJl 1GS 

7F&ft<7)7CX\ ^Hz-f^ja-Af-^?,, ifo« : #MftfE>» 1 1 G** 
X h V- h If^-tfe^jfilffllf^ML, it3cltfr®®ftfM£& 1 1 FT&sPe 
rpendicular If a - "Cab £ HxKfSlift £fpJ& U ti ^ <DM$L7*— * * tr't 
^^■J 1 1 AK^i&tfo 
[0 2 8 7] 

£ tz, sK * - A x - * 1 lQt:i^ r"7 * ^ h W^^^Tl 

ft t-* - * <r> * r >; j. - a f- * S^ffl oHflW*ffr& $ *u £ co® ft x - * ^ if 7** 
^'J 1 1 A&C#£&£ tt£ G 
[0 2 8 8] 

ft^-^^if i 1 ak##&£*l& 0 

[0 2 8 9] 

Z<Dtztb^ t-^13(±, tfr'^-^^'; 1 1 AH»^^f tL^MftT"-^ 
7 MBftt LT^x.lf@4 6 K^-fJ: d ^Wfr-$Z>o 
[0 2 9 0] 

£<bK, iftjairntytl 1(4, *0«3&flM&IMasiEffi 1 1 J £^LT, 

mt^Z-Z Ut-^S 4 5) o 
[0 2 9 1 ] 

JWfrMKtt, «it#^S#IE^l 1 J li-e-ofcflBKJ: »k f#ii#ffitti 
$15 1 l Dili OWW$^fc«K^jt#o»»*r;i/^ft*T'-^*if^>* 
'J 1 lAt:tl&*, ^*»*ll»*^*Jflllf#SWIfe*J:une^WflSiilfe-€-^ 

m^w^r^m^, -*"yx 1 4 A^t^^LT^ip^iE^^^iift^a^n-t 



{±}SE# 2004-3020807 



&m 2 0 0 3 —0 7 9-1 1 7 

* » 



^-v: 94/ 



y*fl 1 («ii#J&*MfciESBl 1 J) K-5-x.* 0 
[0 2 9 2] 

^ILt, X hP- h tf 'a. -Tab -5) Jfllf#IBti3 «fc {/Perpendicular Ifa-t 
[0 2 9 3] 

X hi/- h tf i-^OTerpendicularlf ^-^B/fHfieti^tL^tL^ifWie 
A-Bl, B 2 £ y^LTfflBUK^KrWfigK&o-CV** (|H4 6#BS) 0 J 

*) Wtfc £ tt*c v> ^^t -/*"CWf ffiffi* : <z>HfrM:g<E>lif&a s JfiL 

w#s®ftf«^i 1 Gsyna^c»fMiSft^spi ihcj: vzti^tiYpmzti 

. $<bK, *ii#**M8?iE«B 1 1 JK«fc»K tfr-*^-^*'; 1 1 Afc*5»t*ffiH« 
r-^tM^iMt, ft&ZtLtim&ftMi&*r 9 1 3±0 

[0 2 9 4] 

ovn- 7 ^ h 1; 7 * mm'Fj&Gy&mtf^fr (xf7^s4 6 : 0 4 8 

o 

[0 2 9 5] 
[0 2 9 6] 
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■ • * * * • 

tr-jr****'; 1 lA'xcOf-^tMHU, 3££^£*iTV>£Perpen 
d i c u 1 a r tf a - <7) if M K & 1 1 * ^ * Pe r pend i c u 1 ar fcf a - t c fi S ^ 1" & 0 
[0 2 9 7] 

lf-r^^^v 1 1 AK##&£*i, H4 8 Kjjrf&K > -t— * 1 3 

o 

[0 2 9 8] 
[0 2 9 9] 

7°s4 7) o z^m^^^mmmizmxi-Zo 

[0 3 0 0] 

<A I * M/- h ^A-^0 ? Perpendicular^A-(7)ifMfig(7)#fi,^> 
#^#f±> XYls-h if a -^Perpendicular if a- o if M^S^^i" l~if 
®f£«^-J B2, Bl*mi&±X'F7'yyLX&W}2-tt2>Z.btf'e&2> 0 Ztl 
(«LT, »riBt£B3El£*B 1 1 IK<£ *)t&f®f£fi>»M£*U -^Mt:£>t 
Lt, JfHf#IIfMI5 1 1 G&UT££KrffiH«ffr£aRl 1 KJ: 0, -e<7)^M 
£ tt7t:ifM{ig<7)®ftT-*- * -h^ti^tifttfL 2 flX \£Tit *^') 1 1 ACflji 
^^l^o #^it3^7nIif£ffr&gB l lPfciiK JifEBrMftfiogeHK 

wjeelt, ffi^ifffi^e^n^^ -e^ifMjis-eoMftT-'-^^fp^^tLo 

comftr-'-^ & tfr-^^^e'j l l Atc#^^itL^>o fcfT^^D l lACi 

&&ttitzmwir-?i±— Tzmmte^mfritizftx, 1 3c^$ti4, 

Perpendicular kf a -OBff®ftB7«M$ft£*§^Kfi, >K'Ji-Af 
-?^ffr&«Bl 1QCJ:*), Perpendicular tf a jgff $*trt:»rM&«&^ 
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[0 3 0 1 ] 

«^v>>7°J — B 5, Xti> Rf^ffl^ftv>>7°J *-B 6tff) y ? 

Xftioti&o ^-B 5X(iB 6 'J ;/ ^-t&JgK. ^figtcv^ £ 
[0 3 0 2] 

< b : ir#^fi±t 3 >xjtmmm> 

[0 3 0 3] 

(b i ) ms-Mmm^*- KiiK 

*W£t»±, GUI£M #^fW3^7U^^ttS:Mf3A«^^ h 

lx- htf i-BffMia. Perpendicular^ -R|fM£^ S 7t(i^S«IO^^ 
MS^n, ffltLfrZMIR'tZZt&X'&Zo #5e«# 3 #:xffr£«B 1 1 P 
(i. jto&»*j^KJ&£fcHffe£flEJ£U i*iSrtTT'^^*V 1 1 AK4£S2H-*<?> 
T% iO^ft^t'J 1 lA«rt§^^^ 1 3C^I$W, &EM<0& 
®L7jm<ommtimiRZtttzm&. Perpendicular If a-UfiCMLtiStf* *) 
. Perpendicular tf ^-£<7)x»^ h V- \ M :jl - <h |W] D3c*££#o$r 

[0 3 0 4] 

( B 2 ) {RSjEUtfltit** 7*)V<F) 7a-7 3 >^ 
»f£&f±, GUIU1 <KSljEHrfl|ji#*"r'^^*- KSra^f 

^Ct^lSo KJfi£g L T , 3 #7Ct£)&SB 1 lPtiO, 
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[0 3 0 5] 

(B 3) 7 9 -Y 

$&j&i3 «t rm*^|fiIOfEH^36r^ < lift * ft&t 2> 0 Z (DftftZ £ titzMfc 

f-^iim^^'j i i Aizm^ihtn, 1 3 i;^£*i£ 0 

[0 3 0 6] 

(B 4) 70>1>^J7 "7°^ 

sa^^o 3 ^TcffrSSB l lPli, ttifc 
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